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Abstract 
eficient areas requiring a specific training, as 
well as identifying the results trend between the 2006 and 2009 assessments, in athletes with intellectual disabilities (ID). The 
Fun Fitness battery test used in this study is acknowledged by kinetotherapists and by specialists in adapted physical activities.  
As more training periods and competitions are available for the athletes, we should have expected a significant improvement in 
2009 as compared to 2006 in all the tested components, but except for the strength, results 
trend. 
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1. Introduction 
Physical fitness in disabled people is a topic of continuing interest for specialists like PE teachers, coaches or 
physical therapists. Basically, the research is conducted in many settings and follows different approaches, like 
educational (Gallahue, D., 199 nescu, M., 2007, Lahtinen, U, Rintala, P., Malin, A. 
2007), sport (Winnick, J., 1995, Sherrill, C., 2004) or weight loss (Stewart, L.; Van de Ven, L.; Katsarou, 
V.; Rentziou, E.; Doran, M.; Jackson, P.; Reilly, J. J.; Wilson, D., 2009).  These findings indicate there is an 
ongoing and increasing tendency to sedentary lifestyles across age groups in many countries, which indicate that 
people with ID are at relatively high risk for developing multiple negative consequences of inactivity, including 
hypokinetic diseases.  
Given that children with intellectual disabilities can be successfully integrated in physical activities appropriate 
to their motor, cognitive and affective development, Special Olympics has conceived a comprehensive framework of 
educational programs, some of them dedicated to fitness improvement and healthy lifestyles.  
Special Olympics Romania, in partnership with the Bucharest National University of Physical Education and 
Sport, have implemented all these programs, which gathered so far more than 25,000 persons with ID, 125 
 every year for assessing fitness levels and 
health status in persons with ID.  
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2. Organization of the research 
2.1. Scope 
      The topics of this paper relates to three connected areas involved in special population studies: sport and 
physical education, health education and special education. In this paper, we aim at emphasizing the level of some 
 well as identifying the result trend 
between the 2006 and 2009 assessments, in Special Olympics athletes.  
2.2. Subjects 
      In this research we tested 86 subjects with ID aged 18 to 25 years old 
in two different years (2006 and 2009). Most of them participate in relatively regular training sessions and 
competitions in individual sports (gymnastics, table tennis, track and field, swimming) and team sports (basketball, 
football). Tests were conducted within two national competitions  the 2006 table tennis event and the 2009 football 
tournament, under the same conditions and at the same time interval. Informed parental consent and voluntary 
assent, along with the school administration approval, were obtained before participation in the study. Subjects did 
not have any limiting condition that would have hindered their ability to engage in fitness testing procedures. 
2.3. Methods 
      In order to solve the research issues, we used: bibliographical study, observation, test, statistical processing 
methods - SPSS (M. Popa, 2004) and data interpreting. 
2.3.1. Test description  
   
The Fun-fitness battery test is an instrument for assessing the level of physical fitness related to health status, 
developed by the American Physical Therapy Association (APTA) for Special Oly  
and designed to help subjects improve their flexibility, strength, balance and aerobic condition. In this study we used 
the 3 flexibility tests and the 2 strength/endurance tests (Bainbridge, D., Breklinghaus, S.,2004): 
-   flexibility test 1 (Flex 1) consists in supine (passive) knee extension, assessing the hamstring flexibility; the 
athlete is instructed to hold the thigh in 90 degrees of flexion and relax the lower limb and the therapist passively 
strengthens his knee as far as possible without pain, measuring the angle between thigh and leg; 
-   flexibility test 2 (Flex 2) consists in a supine (passive) ankle dorsiflexion, assessing the calf muscle flexibility; 
the athlete is instructed to relax the foot and ankle, while the therapist should passively dorsiflex the ankle, by 
measuring the angle between leg and foot; 
-   flexibility test 3 (Flex 3) consists in the modified Thomas test, assessing the anterior hip flexibility; the 
therapist flexes the hip to be measured to 90 degrees and the athlete is instructed to relax and let the therapist lower 
his leg passively until the pelvis begins to rotate forward under the hand. 
The flexibility measurements are completed using a goniometer and repeated on both sides (left and right foot). 
The lower limbs strength is assessed by a sit and stand test - 10 complete stands, as quickly as possible, with no 
assistance, from a sit position. The partial sit up test quantifies abdominal muscle strength/endurance, by completing 
25 repetitions within one minute from a supine position.  
3. Results 
The analysis of data (box-plot graph) reveals for the flexibility testing that:  
- for the Flex 1 test, results emphasize optimal values (between 00, -150) in 2006 and poor ones in 2009 (more than -
150); in 2006, 37.11% of subjects were prescribed specific physical exercise, while in 2009, this percentage was 
73.80. 
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- for the Flex 2 test, results emphasize comparable optimal functional capabilities (more than 100), both in 2006 and 
2009; in 2006, 33.42% of subjects were prescribed physical exercise, while in 2009, this percentage was 23.80. 
- for the Flex 3 test, data emphasize comparable poor values (less than -100); in 2006, 59.52% of subjects were 
prescribed physical exercise, while in 2009, this percentage was 62. 
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Fig. 1. (a) Extreme values  flexibility 1 left; (b) Extreme values  flexibility 1 right. 
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Fig. 2. (a) Extreme values  strength lower limbs; (b) Extreme values  strength abdominal muscle. 
The analysis of data reveals for the strength testing that: 
- for the lower limb strength, data reveal that subjects have optimal values, both in 2006 and 2009, being 
able to complete the required stands under 20 seconds; 
- for the abdominal muscles strength, results emphasize that subjects are capable to complete more than 25 
repetitions within 1 minute, both in 2006 and 2009. 
 
Through the t test for independent samples, we checked if there were significant statistical differences between 
the 2006 and 2009 results, by comparing the means of the 5 tested functional parameters as dependent variables.  
     
The conditions for the t test application are met: 
- group independence - each subject belongs to one single group and these groups are independent; 
- the dependent variable is quantitative, measured on the interval scale; 
- the dependent variable is normally distributed, according to Kolmogorov-Smirnov test (p> 0.10) 
- homogeneity of variances - groups must belong to populations with equal variances. To test these conditions, 
we used the Levene test. Because the results in this test are not significant (p > 0.05), variances are equal. 
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Table 1.  Results in flexibility and strength testing  2006, 2009 
Variables                        N             m              s              t             df              p                  d                    Confidence interval 
             Age 18-25                                                                                                                                         low           high 
Group                                                                            4.78        67.67        .000              1.02                     5.09            12.49 
Flex.1left     2006          42            -11.71         5.87 
                    2009          44            -20.50       10.61                                                  
 Group                                                                           3.97           84          .000               0.85                    3.10              9.32                  
Flex.1right   2006          42            -13.40        7.12 
                    2009          44             -19.61        7.35  
 Group                                                                           2.74           84          .007               0.59                    1.04              6.51 
 Flex.2 left   2006          42             19.48         6.60 
                    2009          44             15.70         6.15 
Group                                                                            3.78           84          .000               0.81                    2.27              7.29 
Flex.2 right  2006          42             18.24       6.38 
                   2009           44             13.45        5.30 
Group                                                                            .236            84         .814                 0.05                -1.89              2.40 
Flex.3 left   2006           42           -11.40        4.46  
                   2009           44           -11.66        5.48 
Group                                                                            .438            84        .662                  0.09                -1.80              2.82 
Flex.3 right 2006          42            -11.29        4.53 
                   2009           44            -11.80       6.10 
Group                                                                           -1.65           84         .102                 0.35                -2.14               .20   
Str.low limb2006          42             12.77         2.64 
                    2009          44             13.74         2.80 
Group                                                                            .713            84         .478                 0.15                -1.89              4.01 
Str.abd.       2006          42              45.29         7.29 
                   2009          44              44.23         6.46 
 
For Flex 1 left and right and Flex 2 left and right, the differences between the 2006 and 2009 mean values  are 
statistically significant (p < 0.05), while for the Flex 3 left and right, lower limbs and abdominal strength, these 
differences are not statistically significant (p < 0.05).  
The effect size index for Flex 1 left and right (d=1.02 and d=0.85) shows a relatively important difference 
between the 2006 and 2009 results; the confidence interval (95%) for the difference between means is comprised 
between the low value of 5.09 and the high value of 12.49 for the left foot and between 3.10 and 9.32 for the right 
foot.  
The effect size index for Flex 2 left (d=0.59) shows a medium to important difference between the 2006 and 
2009 results; for the Flex 2 right (d=0.81), the effect can be considered important; the confidence interval (95%) for 
the difference between means is comprised between the low value of 1.04 and the high value of 6.51 for the left foot 
and between 2.27 and 7.29 for the right foot. 
The effect size index for Flex 3 left and right (d=0.05 and d=0.09) shows a poor difference between the 2006 
and 2009 results; the confidence interval (95%) for the difference between means is comprised between the low 
value of -1.89 and the high value of 2.40 for the left foot and between -1.80 and 2.82 for the right foot. 
For the lower limbs strength, the effect size index (d=0.35) shows a poor-medium difference between 2006 and 
2009 results, while for the abdominal strength, the effect size index (d=0.15) shows a poor difference between the 
two years. 
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4. Conclusions 
1. For the Romanian specialists, this kind of studies is relevant, from the perspective of a data base which 
should be conceived at a national level. This might be a useful tool to help educators and therapists, to 
identify relevant factors for health status in subjects with ID and consequently design training programs for 
the deficient areas found. 
2.  Our findings emphasize that the lower limbs and abdominal strength maintain optimal (but not excellent) 
values both in 2006 and 2009, which might be explained mostly by the fact that the tests are relatively easy 
to perform (being close to usual movements). As minimal standards are quite easy to meet by the subjects, 
trainers should encourage the athletes to surpass them, in order to reach higher standards of health and 
performance. 
3. The flexibility of knee and coxo-femoral joints has not improved, which might be explained by the fact that 
thigh posterior muscles and anterior hip flexors need to be specifically trained, in order to develop their 
extensibility capacity. The ankle joint has excellent results, in both years, because the calf muscles are 
easily stimulated by the daily living activities.  
4.  Persons with ID are often not motivated to fully exert themselves during testing, which needs adjustments 
to and familiarization with test protocols. Also, since physical fitness is related to physical activity, it is 
important to gain insight into the physical activity level in investigated persons. 
5. Community-based studies with larger sample sizes are required to confirm such findings. The results also 
highlight the need to develop educational strategies for the enhancement of fitness levels, as well as for the 
prevention of the hypokinetic diseases by means of physical exercise continuous practice.  
References 
Bainbridge, D., Breklinghaus, S. (2004). Special Olympics Fun fitness Manual, USA. 
Gallahue, D. (1993). Developmental physical education . Brown & Benchmark, USA (pp. 93-109). 
Lahtinen, U, Rintala, P, Malin, A. (2007). Adapted physical activities for the intellectually challenged adolescent: psychomotor characteristics 
and implications for programming and motor intervention. International journal of adolescent medicine and health, Vol 24 (2), (pp. 125-
143). 
Popa, M. (2004).  
Sherrill, C. (2004). Adapted physical activity, recreation and sport. Mc Graw Hill, USA (pp. 368-389). 
Stewart, L.; Van de Ven, L.; Katsarou, V.; Rentziou, E.; Doran, M.; Jackson, P.; Reilly, J. J.; Wilson, D. (2009). High Prevalence of Obesity in 
Ambulatory Children and Adolescents with Intellectual Disability. Journal of Intellectual Disability Research, Vol 53 (10), (pp. 882-886). 
nescu, M. (2007). -165). 
Winnick, J. (1995). Adapted physical education and sport. Human Kinetics, USA (pp. 99-108). 
 
 
